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DENTIFRICE COIUIPOSITIONS CONTAIN1M6 ZEOLITES 



Thid Invention relates to dentrfrice oomposUjons and In particular to dentimce compositions comprising 
5 partlculsr crystalline afuminosilicates as a cleaning agent. 

Dentifrices commonly incorporate an abrasive material fOf mechanical cleaning and polishing of teeth 
by physical abrading of deposit^ and they may also Include a chemical cleaning agent 

10 Hie abraeivd malarial is primarily Intended to effect mechanical removal of deposits from tlie surface 
of teeth, e.g. removal of pellicle film adhered to the tooth surface. Pelilde film re prone to 
discolouration and staining, e.g. by comestible^ such as tea end coffee and E>y tars and particulates in 
exhaled cigarette smoke, resulting in an unsightfy appearance of the teeth. While such mechanical 
removal is Important for effective cieaningi It is vital that the abrasive used is not unduly harsh in order 

15 to minimise damage, e.g. scratching, to the teeth. 

Commonly ueed abrasives are aluminas, calcium phosphates, calcium caibpnetes and amorphous 
silicas. Synthetic emorphous silicas are often the favoured jabrasive component in dentifrices because 
of their efficient cleaning^ compatibility with other Ingredients and their physical properties such as oil 
20 absorption, plH and abnasivlty. They are usually used In premium formulations, which are more 
expensive to produce. 

Chalk is a favoured abrasive in low cost dentifrices and can provide an affordal^le fluortde-contalnlng 
toothpaste where such a low cost pn:>duct is desired. The challc is generally available as fine ground 
25 natunat chalk or precipitated calcium carbonate and is usually used at incorporafion levels -of 30 to 60 
% by weight 

Crystalline aluminosilicates (zeolites) have been used as cleaning agents in dentlfn'CS compositions. 
They possess a mechanical cleaning action (abrasivlty) end are also known to bind icalcium ions. 
3Q Desirably) a dental deaninp agent combines relatively good cleaning with minimal abrasion of 
dentine, it has been found that most available zeolites are generaliy too abrasive to provide adequate 
cleaning without unacceptable abrasioni especially because higher incorporation levels are required 
to give good cleaning. 

35 QB 20824B4 to W R Grace uses a synthetic zeolite polishing and cleaning agent having an average 
crystal size of less itian 1 jim. It is preferred that the zeolite is a fliter cake to a^/oid the agglomeration 
of crystals into larger sizes that occurs on drying. 

Surprisingly, it has now been found that a specific aluminosilicate can be produced and used in the 
40 dry form with very small crystaliite size, which has iovi«r levels of abrasivity-and good cleaning 
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properties when incorporated in a denHfrlce composition. It is particularly useful when tided at higher 
loadings. 

According to the invention a dentifirioe oompoiiition ooinprtses a cryst^ljne aiuminoslllcate having an 
5 everage crystallite dtze below 0.2 pm. 

Crystalline sluminosliicates useftjl in the dentifiioe compoaftion of this invention can be reprasented by 
the formula: 

ManO • AI2O3 • xSiOa- yHaO 
10 wherein M represents & rrieiai moiety, said metei having a valency of n. x Indicalee (he molar mtl6 of 
eiiica to alumina end y indicates the ratio of molecules of water to alumina. 

The stmctuiB and oharacterisUcs of many crystalline aiuminoslllcates (zeolites) ere described in the 
standard work ^Zeolite Molecular Sieves- by Donald W. Bieok. published by Robert E Krleger 
Publishing Company. Usually, the value of x m the above empirloa! fomuila is in the range 1.5 to 10. 
The value of y. which represents the amount of water contained In the voids of the zeoifte. can vary 
widely. In anhydrous material y = q and, in luliy hydrated zeolites, y is typically up (o 5. 

zeolites useful In ihis inventfon may be based on naturally-occurring or *ynthetic aluminoslljcates but 
a pnefened form of zeolite has the structure known as zeolite P. Parlfcularly preferred fomis of zeolite 
are those diacfosed in EP-A-<J 384 070, EP.A^565 364. EP-A^ 697 010, EP^^ 742 780 WCM^ 
96/14270, WO-A^s/34828 and WO-A- 97/06102, the entire contents of whioh ere Incorporateil herein 
by this reference. The zeolite P destribed in ePV\-0 384 070 has tha empirical ibmiula given above in 
which M represents an all«ali metat end x ha* a value up to 2.56, preferably In the range 1.8 to 2 66 
and has a structuns which is particularly useful in the present invention, i^ore preferably, x has a value 
m the range 1.8 to 2.4. The zeolite P disclosed in the above patent literature is readily amenable to 
b?fhO P«du_ced_with.cryslaliHe-ei26s-WBll below-Oi/ffrhend-aggiomerBte eizes-below 2.5 7^m.-e^^^^ 
When dried to a moisture content below 20% by we^ht. This contrasts with Other zeoiiies which, on 
drying, tend to agglomerate to large weight mean particle sises. 

Usually, the preferred form of zeolite P is one in vrfiich M in the above formula consists of alkali metal 
ions. However, suitable farms of zeolite P fnclude those wherein a proportion of the alkali metal 
moieties M have been exchanged fbr multivalent metal moieties. Partially exchanged zeolites are 
particuteriy useftjl when It is desired to control the pH of the abrasive system. 

The pH of the aluminosilicate used in Ihe composition of the invention, particularly when not partially 
exchanged as discussed above, is usually In excess of 10. Where the aluminosilicate present In the 
composition is one which has undergone such ion exchange, its pH will usually be no greater than 10 
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^ The average crystaHlte size of ihe crystelline glumlnosUioate, measured usfrtg the test described 
hereinafter Is preferably between 0.01 and 0-1 j&rm (typically less than 0*1 pm) and, more preferably 
between 0,02 and O.OS fjm or less 

S The crystalline alumlnosilicate Ahouid have a Radioactive Dentine Abrasion <RDA) which is relatively 
low and is preferably less than 1S0, more preferably less than 100. Its RDA will usually be In excess 
of 30. The RPA values which characterise the alumlnosilicate used In the system of this invention are 
measured using an aqueous sluny of the alumlnosilicate as defined in the test described hereinBfter. 



10 If however the RDA were measured on the complete dentifrice composition i.e. Including any optfonai 
components as defined hereinafter, the RDA values obtained may be significantly different. For 
example the RDA would be in the range 25-200, preferably 30-180, more preferably 50-150. 

Additionally, preferred aluminosiiicates produc© minimal scratching on dental surTaces vrfien used. 
15 Scratching can be assessed using the PAV test described hereinafter and prefenwl aluminosMlcates 
have a PAV of 4 to 11 , preferably 4 to 9 and more preferably 4 to 7. 

The aluminosilicaie has a calcium binding capacity, as hereinafter defined, of at least 100 mg CaO 
per gram of anhydrous aiumlnosriicate, preferably at least 130 mg CaO per gram of anhydrous 
20 alumlnosilicate and most prafereisly at least 150 mg jCaO per $ram of anhydrous aluminosilicBte. 

The alumlnosilicate preferably has an oil absorption greater than 40 cm^/100 g and preferably In the 
range 40 to 1 00 onn^/IOQ g. 

25 The alumlnosilicate preferably has a weight mean particle size as measured by Malvern Mastersizer®, 
of at least 0.5 pn\, more usually at least 1.0 fjm, e.g, at least 1,8 /m. The alumlnosilicate pneferctoly 
has a weight mean pertlde size as measured by Malvern Maslersl^er^, of at most 10.0 more 
usually at most 5.0 pm e.g. ^t most 3.0 ^m. A most preferred range for the atuminosfllcete Is from 2.0 
to2.5/im. 

30 

The Crystalline aluminosilicaie can be the only abrasive/cleaning agent present in the dentifrice 
compositions of the invention or additional abrasive/cleaning agents may also be present, Ore such 
additional abrasive/cleaning agent Is a different crystalline aIuminosnicate» e.g, an A, X or Y type 
zeolite, which acts as a cleaning booster (hereinafter referred to as "booster zieollte"). When present, 
35 the amount of booster zeolite present will usually be less than that of the zeolite refen^d to 
hereinbefore (the "principar z:eolite). 



This booster zeolite preferably has an RDA in the range 100 to 300 end more preferably in the range 
100 to 250. The PAV of the booster zeolite is preferably in the range 9 to 25 and more preferably in 
40 the range 9 to 20. THe values for both the RDA and the PAV of the booster zeolite will be greater than 
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fho^ for the principal zeolite. The preferred on absorption qf the booster zeoHte te in Ihe mnge 30 to 
100 cm /100 g and more preferably 30 to 50 cm'/ioo g. The weight mean particle sbe of the booster 
zeolite IS prefenably in the ranae 2,0 tn s n 

. ^ ^ - - •cMtiita lypipaiiy nas an averaee crystallite 

sizealMvB and preferably above ijo/m. 

The proportions of ciy«tal|lne aiumlnosillcatB an<, boo^r zeolite present In the dentel ebraeive 
system Of the irn^ention can be varied to provide optimum deanlhB with cont,«iie<. abrasion 
,! ?T « ; °' ^''"'""^ Sluminosilicate to booster zeolite by weight is in the «nge 40- 

1.0 1 : 1 . Preferably, the r^tio in the range 9 : 1 to a : 2 and moM prefeRibly v^Wn t 
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* P~=nt l„ the »^ ,0 ,o « p^ «nl by ™«, p^^, 

lhetMBD25to3SB,roantl>yw.lot,loflh.dent»l»o«npo«(ion. 
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40 



" «he Cleaning teat 

more pfsfferabfy at least 60 per cent and most pr^Wy aDove 70 per cent 

The dentifrice compositions of the invention can be In any fom, suitable as a dentifrice composition 
siich as e paste, gei. cream, liquid, chewing gum or powder. composition. 

orally acceptable vehicle, the orally eccepteble vehicle typically contains at least one humectent fer 
-ample a potyo, such as glycer^. sorbite, syr.p. poiyp«>py,sne giycC, polye h^ne T^H^ 
^Ko, or hydrogenated com syrup. ^ , humectantl'usorily in ::it::!:r:::Z 
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10 lo about 85 per -cent by weighi of tiie corpposltlon, preferably In the range from about It) to about 
50 per cent by weight of the comppsltton and most preferabry In th^ rgnge about 10 to about 40 per 
pent by weight of the composition, 

5 The term "orally acceptable <:arrter mearl* a suitable vehicle which can be used to apply the present 
CompDsitiona to the oral cavity in a safe and effective manner. 

Water is UfiUelly present as a component of the dentifrice compositions of the Invention nomnally In an 
amount of fiom about 1 to about 90 per-cent by weight, preferably from about 10 to about 60 pertMnt, 
1 0 more preferably firom about 1 5 to about 30 per cent by weight. 

The orelly acceptable vehicle may qptionally compnse one or more surfaclants, sweetening agent, 
flavouring agent, antlcarles agent (In addition to a fluoride ion Murce), anti-plaque agent, 
anti-bacterial agent &uch as tridosan or cetyl pyridinium chfodde, tooth desensitizing agent such as 
1 5 potassium nitrate or strontiuin fluoricfe. colouring agents and pigment. 

The surfactant may be selected from anionic, non-ionic and zwitterionic surfactants, and mixtures 
thereof, aW being suitable for oral use. The amount of surfactant present In the composition of the 
invention Is typically from about 0.1 to about 3 per cent by weight (based upon 100 per cent surfactant 
20 actlvity). 

Sultable anionic surfectants may includft soaps, alkyi sulphates (e.g. the water-soluble salts of alkyi 
sulphates having fror^ 10 to 18 carbon atoms In the alkyi moiety, such. as. sodium lauryl sulphate), 
alkyI ether sulphatea. alkaiyl sulphonates, alkanoyl isethlonates, alkgnoyl taurales, afkyi succinates, 

25 alkyi sulphosuccinates, N-alkoyI sarcosinates. alkyi phosphates, alkyi ether phosphates, alkyi ether 
carboxylates and alpha-olefin sulphonates, especially their sodium, magnesium, ammonium and 
mono-, dl- and tri-ethanolamine salts. The alkyi and acyl groups generally confain from 8 to IBn&artJion 
atoms and may be saturated. The alkyi ether sulphates, alkyi ether phosphates and alkyi ether 
carboxylates may contain from one to 10 ethylene oxide or propylene oxide unite per molecule, and 

30 preferaibly 2 to 3 ethylene oxide units per molecule. Examples of prefemsd anionk: surfactants include 
sodium lauryl sulphate, sodium dodeoylbenzene sulptionate> sodium feuroyl saroosinate and sodium 
coconut monoglycerlde sulphonate. 

Non-ionic surfactants which may be suitable for use in the dentifrice composition of the Invention 
35 include sorbitan and polyglycerol esters of tatty acids, as well as ethylene oxide/propylene oxide block 



Suitable :s:vvltterfonfc surtectants include belarnes such as cocamidopropyl tvetalne and 
sulphobetsines. 



copolymers. 



40 
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The dentifrice compositions of the present invention preferably Include one or more thickening agents 
and/or suspending agents in order to give the composition the desii^d physical properties <e.g. 

whether a paste, cream or a liouid) and in etMe^r that *wo .■..•,<! na^.. ■ 

, , .. . . — „._. •» iwaiiib^iw ivmains siaoiy otspersed 

throughout the composlfion. 

A particularly pi^rred means for thickening the dentifrice wjmpoaltfons of the invention is by the 
inclusion of a thickening silica, usuairy fn conjunction vuith a polymer suspending or thickening agent 
Suitable well-known polymer suspending or thickening agente, which may be used alone or In 
conjunction with a thickening silica, include polyaorylic add. copolymer? and cross-linked polymers of 
acrylK; acid, copolymers of acrylte add with a hydrophobic monomer, copolymers of carboxylic add- 
containing nnonomers and acrylic eetew, eroae-llnked copolyme.^ of acrylic acid arid acrylate esters 
flstera of ethylene glycol or eaters of polyethylene glycol (e.g. fatty acid ester* thereof), 
hetewpoiysacchaitde gums such as xanthan and guar gums, and cellulose derivatives such as 
sodium carboxymethyl cellulose. Parficulariy suitable suspending or thtokaning agents at« xanthan 
gum and sodium carboxymethiri ceHulo^. These thickeners (which may be used singly or as mlxtUI^ 
of two or more of the above materials) may be present in the composition in a total amount of from 
ateut 0.f to ebout 5 per cent by weight. When used with silica thickening agents they are preferably 
present In an amount In the range 0.1 to 8.0 percent by weight. Silica thickening agents, such as the 
sli-ca sold under the trade name Sori,osll TC16 by INEOS Siltea* Limited. Warrington. UK when 
present comprise from about 0,1 to about 15 p«r cent by weight, prefesbly about 1 to about 10 per 
cert by weight of the oomposiHon. 

One or more other components that are conventionally found ir) a dentlfrfce composition may be 
present In the dentlfrioe composition and include the fotlowing: flavouring substance such as 
peppermint, spearmint; artificlal sweeteners; perfume or breath f^hanlng substances: pearlescing 
agenta: peroxy compounds such as hydrogen peroxide or peracetic acid: Opadfieis: pigments and 
coiounngs: preservatives; moisiurielrtg agents; fluodde^ontalnlng compounds: anti^rfes and ami- 
plaque agents; anti-iarlar agents; anli^wersensltivity agents; therapeutic agenta such ae ^Inc citrate, 
Triclosan (ex Ciba Geigy); proteins; erases; salts: baking soda and pH adjusting agents. 

if an aqueoi.8 orally acceptable vehicle is employed, the dentifrice composition suitably contains from 
about 10 te about 80 wt % humectant such as sorbitol, glycenn, polyethylene glycol or xylitol; from 
about 0.26 to about 6 wl % delengeht from to about 2 wt % sweetener. f«,m 0 to about 2 wt % 
flavouHng agents; together with water and an effective amount of binding and thickenir^ agents, such 
as from about 0.1 to about 15 wt %. to provide the composition, e.g. a toothpaste, of the Inventlor, 
with the desired stability and flow-charaolerlatlce. 



Preferably the pH of the dentifrice composition of the present invention is from about 6 to io 5 more 
pref^bly from about 7 to about 9.6. i^teaiiy the composition may contain sodium hydnoKide. e.g up 
40 to 1.0 wt.% or more, to provide a suitable pH. e.g. up 
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The orally acceptable carrier may also Include e fluoride ion souroe es protection against 
demineralisafion by bacteria (caries) and/or acidic components of the diet (erosion). Tine fluoride ton 
source may be provided by any of tlie compounds conventionally used in tootiipastes for these 
5 purposes, e.g. sodium fluoride, alkali metal monofluorgphosphate, stannous fluoride and the like, with 
an alKalr naetal monofluorophosphete such as sodium monofluorophosphate being preferred. The 
fluoride Ion source aeries in a known manner for caries protecQon. Preferably, the fluorfde Ion sourw 
will be used In an amount to provide a eafe yet effecttve amount to provide an anti-caries and anti- 
erosion benefit auch a6 an amount sufficient to provide from about 29 ppm to about 3500 ppm, 
10 preferably about 1 100 ppm, as fluoride ion. For example the fomnulation may coniain 0.1 0.6 wt % 
of an alkali metal fluoride such as sodium fluoride. 

Dentifrice cormposltions in accordance with the invention may be made by convention^ methods for 
preparing such compositions. Pastes and cn&ame may be prepared by conventional techniques, for 
1 5 example, using high ehear mixing systems under vacuum. 

The te^ts u@ed lo characterise the abra^ve/deanrng agents used In the d^frice compositions of this 
invention are as follovws. 

20 Radioactive Denirne Abrasron Test iHDA\ 

The procedure fbliows the method for assessment of dentifrice abrasivlty recommended by the 
American Denial Association (Journal of Dented Research 55(4) ^93, 1976), in this procedure^ 
extracted human teelh are irradiated wffti a neutron flux and subjected to a standard brushing regime. 
The radioactive phosphorus 32 removed from the dentin In the roots is used as the index of the 

25 abrasion of the dentifrice tested. A reference slurry containing 10 g of calcium pyrophosphate in 
50 cm^ of 0.5% aqueous solution of sodium carboxymethyl cellulose Is also measured and the RDA of 
this mixture is arbitrarily taken as 100. In order to measure a powder RDA fbr the crystalline 
aluminosilicate suspension of 10.0 g of the alumlnosincate in ^0 Cm^ of 0.5% aqueous solution Of 
sodium carboxymethyl cellulose is prepared and the suspension is submitted to 4he same brushing 

30 regime. In order to measure an RDA value for a dentifrice composition of the invention a test slurry is 
prepared from 25 g dentifrice composition and 40 g water and this slurry Is sutvnitled to the same 
brushing regime. 

Piflsfics Ab rasion Value fPAV> 
35 This teet ie based upon a toothbnjsh head bmshing a Perspe)^ plate in contact with a suspension of 
alumlnosllicaCe in a sorbitol/glycerol mixture. Perspex^ has a ^mViar hardness to dentine. Therefore, a 
substance which produces scratches on Penspex^ is likely to produce a similar amount of scratehing 
on dentine. Normally the slurry concentration is as follows: 
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Aiuminoei1t<»ite 2^ 

Glycerol io.og 

Sorbitol Syrup* 23.0 g 

*Syrup contains 70% sorbitoli'30% water 
All components are viwlghed Into a beaker and dispersed for 2 minutes at 1500 rpm using a slinple 
stfnw. A 11 0 mm X S6 mm X 3 mm sheet of standard PERSPEX dear cast aoyiic sheet, grade OOO, 
manutaclured by Ludte intemetional UK Ltd. PO Box 34, Detwen. Lancashire. UK, isi used for the 
5 test 



The test is carried out using a modified Wet Sonib Abrasion Tester produced by 8heen instmmenis. 
The modification is to change the holder so that a toothbrush can be used in p|ac« of a paintbrush. In 
addition, a weigtit of 400 g is attached to the brush assembly, which weighs 145 g, to Ibrce the brush 
10 onto the PEIRSPEX sheet The toothbrush has a muHI-tufted. flat trim nylon head with round ended 
filaments and medium texture, for example, the well-known Professional Mentadent P gum health 
<leB^. or an equivalent toothbrush. 



15 



20 



25 



A galvanometer Is cailbrated using a 45- Plaspec gioes head detector and a standard (60% gloss) 
reflecting plate. The galvanometer reading Is adjusted to a value oT BO under these conditions. The 
reading of the fresh PERSPEX sheet is then carried out using the same reflectance arrangement. 
The fresh piece of PERSPEX sheet is then fitted into a holder, 2 cm« of the dispersed aluminosilicate. 
aufHctent to lubricate fully the bnishing stroke, is placed on the sheet and the brush head is lowered 
onto the sheet. TTie machine is switched on and tite sheet is sui^jected to 300 strokes of the weighted 
bmsh head. The siieet is removed fhom the holder and aii the suspension is washed off. It is then 
dried and its gioss value is detemiined again. THe abrasion value is the diflerenoe between the 
unabraded gloss value and the gloss value after abrasion. This test pnwjedute. when applied to 
l<nown abrasives, gave the following typical values. 



PAV 

Calcium carbonate (15 jjm) 32 
Silica xerogei (10 ym) prepared accoreiing to GB 1 262 292 as 
Aiumlhatrlhydrale(Gibbsite)(15>Lm) 16 
Caiclum pyrophosphate (10 pm) ,4 
Dicatcium phosphate dihydrate (1 5 fun) 7 
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on absorption 

The oil absorption is determined by the ASTM spatula rub-out method (American Society of Test 
Material Standards D 281)- The test is based on the principle of mixing Irnseed oil with the 
aluminosllicate by rubbing wFth a spatuia on e smooth surface until a stiff pu«y-lite paste is fonned 
5 which will not break or separate when it is cut with a spstula. The oil ebsorption rs then calculated 
from the volume of oil (V cm^) used to achieve this condition and the weight. W, in grams, of 
aluminosllicate by meana of the equation: 

Oil absorption (V x: 100)Mr, i.e. expr^^aed In terms of cm^ oWWC g aluminosllfcate. 

10 

Weight Mean PartlcTe Sizie bv Malvern Ma&iersizer^ 

The weight mean particle size of the alMmlno&flicate is detenmined using a Malvern Ma^tersizer^ 
mod^ S, with a 300 RF lens and MS 17 sample presentation unit. This instn^ment, made by Malvern 
Instmmenls, Malvern, Worcestershire, uses the principle of Fraunhofer diffraction, utifialng a low 
15 power He/Ne laser. Before measurement, the sample is dispersed ultrasonically in water fbr 30 
seconds to fonrt an aqueous suspension. The Malvem Mastersizer® measures the weight particle size 
distribution of the aluminosiilcate. The weight mean particle size (dso) or 50 percentile and the 
percentage of material below any specified size ate easily obtained from the data generated by the 
instrument 

20 

Average crvatalllt^ size of aluminosiiicate 

The average crystallite size is detemnined froni photographs made in a soannlng decbron mfcrascope. 
The crystalline aluminoslllqate Is dried to a water content of about 1 to 3 weight per cent and the 
agglomerates are broken up with a pesti© and mortar. From the photographs, a sufficient number of 
25 crystals, e.g. 100> Is counted and their size measured to determine a statistically significant average 
(arithmeUcal mean) size. 



Calcium Bindino Capacity of aluminosiircate 

The aluminosiiicate is first equilibrated to constant weight over saturated sodium chloride solutfon and 
30 the water content 1© measured. An amount Is dispersed rn 1 cm^ water in an amount corresponding to 
1 g dm'^ (dry weight) and the resuiling dispersion fs injected Into a stirred solution of total volume 
54.923 cm^, consfsting of 0.01 M NaCI solution {50 cm^) and 0,05M CaClz (3.923 cm^). This 
corresponds to a concentration of 200 mg of CaO per dm^ i.e. just greater than the theoretical 
maximum amount (1d7 mg) that can be takm up by an alumhiosHicate of Si : Al ratio 1.00. The 
35 dispersion Is vigorously stirred at a temperature of C for 15 minutes, after which trme the Ca^ ion 
concentration is determined using a calcium electrode. The Ca^^ ion concentration measured is 
subtracted from the initial concentration to give the effective calcium binding capacity of the 
aluminosiiicate sample. 
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FrtDD_CleaninQ Test 

The test is fully described in -^Dental siain prevenlion by ebrasive toothpastes: A new fn vftro test am 
Its correlation with clinical observations". P.l. Dawson et at.. J. rogm^t s^i r„= , 

5 The abrasive system to tested is incorporatect into the fbllawrng Dental Formulation l , 

Dentef Formulation 1 



INGREDIENT 


% by wt. 


Sortilto!, 70% Soln. 


26.00 


Glycerol, 98% min, solution 


10.00 


Polyethylene glycol (peg 6} 


3.00 


Crystalline alumlnoslllcate 


A 


Booster Z^lite 


B 


siricg thickener 


C 


Sodium l^iuryl sulphate 


1.16 


Tftanium Droxid6 


1.45 


Xanthen gum 


0.7 


Sacoharin 


QJZ3 


Flavour 


1 


NaF 


0.24 


De-ionreed water 


To 100 


Total 


100,00 1 



10 s.l«a CC ) is adjusted to ensure that the cohesion of the paste, as measured by ,he toothpaste 
whesmn test defined hereinafler la in the lange ISO to 430 g. 

Substrate 

A substrate consisting of highly polished 17 mm slnierad. pur^ hyd«„cyapal«B (HAP> dteca is 
^« - Po'i^h- using a Buehier rotary g^der and Peoo wet papL. Ij^hy 
.^200 lapp,n9 pap.r to give a mirrnr-l,.e finish to simulate enamel tooth surtace. The whiteness of 

IWInoita . Chroma-meter CR200. whioh has been calibrated against a standard calibration tile 
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Staining 

A fresh staining solution is prepared by mixing 50g of a 0:5% by weight solution of tannic acid and 
50g of a 0.5% by weight solution of ammonium ferric sulphate to fom ^ fresh colloidal Iron (III) tannic 
acid complex ("ferriq tgnnate")* which has a dark colour. The fnesh mixture is painted on to the HAP 
discs using a fln^ $quirrel-hair brush and gently dried with a warm hairdryer. A sufficient number of 
c3oatd of staining solution are applied In order (o produce a darkness measurement of L* s go hk/- 6 as 
determined using a Minolta Chroma-meter CR200. This value is des^nated L* (eolled) 

Toothpaste Siuny PfBpamfion 
10 A diluent is prepared, which consistSi of: 

% by weight 



Sodium carboxymethy) cellulose (SCMC 7M) Q.5 

Glycerol 5.0 

Formalin 0.1 

1 6 Demineralised Water 94^ 



The toothpaste under test is weighed into a plastic beaKer and mixed wliti diluent and deminerafised 
water in the following proportions by weight: 
Toothpaste 33.3 %; Diluent 33.3 %; Water 33.3 % 
20 to produce 9 lOO g toothpaste slurry preparation, which Is mixed for one minute with a h^h shear 
Heldolph mf9(»r at 4000 r.p.m. 

The toothpaste slurry should b6 prepared Immediately prior to carrying out the test to avoid any 
chances of settlement. 

26 Brushing 

The stained HAP dtecs are then nnounted horizontally In the bottom of a trough containing the 
toothpaste slunv under test and 363 g weighted toothbrush heads ara oscUlated over th^ disc 
surfaces using a mechanical scrubbing machine (modified Martlndala abrasion tester). An oscillation 
rate of 150 cycles per minute is used. The toothbrush head$ are 34-tuft flat-trim 0.2 mm bristle nylon 
30 heads and are weighted via weights loaded onto vertical spindles mounted in linear ball bearings. For 
the FTtoq test Soil removal after 100 oscillations is monitored. The whiteness of the HAP discs after 
cleeninQi L* (cleaned) rs measured using a IWinotta Chroma-nfiatar CR200. The fTiao Cleaning is 
defined as tha % PT100 Removal where 

L* (cleaned) - L* (soiled) 

% FT^oo Removal = X 10O 

r (clean) -L^ (soiled) 




mmmM^airtG^: 09:321 
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To9th|»$td Cohesion 

The cohesion of e toothpaste is a good measure of the "stand-ufT properties of the ribbon when it 
has been extruded from a toothpaste tube onto a toothbrush. Higher cohesion values indicate fimier 
toothpaste ribbons, whereas low cohesion numbers are ol>tained from Uxw viscoalty. poorly 
stojotured toothpastes, which quickly s^g into the bristles of the brush. It is generally raqulied that a 
denttfricft has a cohesion within the range of 150 - 430g to provide a good quaiitjr, extrudat>le ribbon, 
which does not «ag and is not too flmn. 



10 



15 



20 



25 



ao 



35 



The basic principle of the test is to measure the weight in grams required to pull two parallel plates 
apart . which have a specific layer of toothpaste sandwiched between them. The purpose buflt 
equipment constste of: 

— 1 ) A spring balance in which th© spring can be extended from O - 430g in 100mm of length. The 
spring has a calibration dcaie of zero to 430g in 10g intsrvals and can be actuated to zero at the 

start of the test 

2) A motor driven ratchet, which is attached to the bottom plate and can be used to apply a constant, 
unffixm, smooth vertical pull on the bottom plate of scm per minute. 

3) An upper poilshad chrome circular plate of 64mm diameter, which has a hooK on the uppei^ide 
that can be attached to tha spring balance The polished plate has three small identical spacer 
pieces of poiishad chroma on the underside of the plate, as an integral part of the plate. These 

protrude to a depth of 4mni. which detemnines the toothpaste film thiclviess when the equipment is 
assembled to carry out the test. 

4) A lower polished chrome cincular plate of 76mm diartieter, which Is attached underneath to a 
motor driven ratchet. Two short pegs are located on the top of the plate so that the top plate can be 
positioned on the bottom plate concentrically from the centres, 

B) A metai framework which allows the top plate to be situated concentrically above the bottom plate 
and the bottom plate to be adfusied so that the plate Is approximately horizontal (achieved through 
the use of levelling feet on the base of the equipment). 

15 - 20g of looihpaste is evenly distributed onto the underside of the upper plate and the plate is 
carefully positioned onto the (op Of the bottom plate, using the tuvo short pegs to locate the edge of 
the top plate. TTie top plate is fimnly pressed down onto the bottom plate, until all three spacers have 
made contact with the bottom plate. Excess toothpaste, which has been squeeaed out from between 
the two plates is then removed with a spatula, such that no toothpaste extends beyond the diameter 
of the top plate. The upper plate is then connected to the spring balance and the scale set to zero 
grams. The equipment is then ewltaheo on to allow the motor driven ratchet to lower the bottom 
plate. The spring is gradually extended and the highest observed weight Is noted, as the two parallel 
plates sandwiched with toothpaste are eventoaily pulled apart. niiB Is tha toothpaste cohesion 
recorded In grame. 
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The invention is Illustrated by the following non-Hrnlting examples. 
EXAMPLES 

In order to demonstrate the use of the invention, the aforementioned Dental Formulation 1 was used 
5 as a base formutetlon in which particle components A, B, end C were varied anoonjing to the following 
examples: 

Example 1 

40% by welghl DoudI A24 Zeolite was used as the crystalline alumlnosriicete abrasive. A, in dente] 
10 formulation 1, There was no booster zeolite^ B, or thickening silica, C, In tlifs exampie. The properties 
of the cleansing particles used are given in Table 1 . 



The properties of the resultant toothpaste are given in Table 2, 



15 Example 2 

14% by weight of Doucil A24 Zeolite was used as the crystalline aluminosilicate abrasive. A, and e% 
by weight Doucil 4A Zeolite was used as the booster zeolite, B, in dental formulation 1, together with 
7% by weight thickening silica, C . The properties of the cleansing parti&les used are also a'ven In 
Table 1. 

20 

The properties of the resultant toothpaste are also given in T^le 2 



Table 1 - Zeoihe Powder Properties 

25 



Partide type 


Powder 
RDA 


PAV 


Oil 
absorption 
(cm^Moog) 


Weight mean 
partide size 

(m) 


Average 
Crystallite 
size (lam ) 


PH 


Cafcium 
binding 
capacity 

mg CaO/g 


DoudI A24 Zeolite 


82 


8 


58 


2.25 


o.oe 


11.4 


160 


Doucil 4A Zeolite 


157 


11.3 


40 


3.93 


1.0 


11.3 


14G 



Doucil A24 end 4A Zeolites ere cryetaliiiie aluminosilicates available from INEOS Snkias Umited, 
Wamngton, UK. 

30 
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Table 2 - Toothpaste Properties 



Example 
No 


Toothpaste 
RDA 


Toothpaste 
PT^oo Cleaning 


1 Toofhpgste j 
CohesiOh(g) 


1 


128 


61.1 


225 


2 


77 


72,8 


255 
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CLAIMS 

1 . A dentlfriee composition comprlBing a ciystalline aluminosiiicate iiaving an average cry&teltite 
size below 0.2 ijm. 

5 

2. A dentifrice composition as claimecf in Claim 1 in which the aiuminoslllcate emprises a 
zeolite having the formula; Ma/oO • AI2O3 • xSlOa • yHaO. 
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10 



15 



3. 
4. 

5 

2.66. 

6. 

2.4- 



A dentifrice composition as claimed In Claim 1 or 2 In whioh the zeolite is a P zeolrle. 
A denljfrioe composition as claimed in Oalm Z or 3 In which x has a value up to 2.66. 
A dentifrtca compojsttion as claimed in Claim 2 or 3 in which x has a value In the range 1 .8 to 

A dentifrice compo^on as claimed in Claim 2 or 3 in which x ha? a value in the range 1 .8 to 



7. A dentifrice composition as claimed in any one of the preceding ciaims In which the 
20 aJuminosilfcate has a inoisture content below 20% by weight. 

8. A dentifrice composition as claimed in any one of the preceding claims fn whidi the average 
crystallite $tze of the crystalline aiuminoslllcate is between 0.01 and 0.2 ffm. 

25 9. A dentlfticB composition as claimed in any one of the preceding claims in which the average 
crystallite size of the c^taWne eluminosilicate is less than 0.1 

10. A dentifrice composition as claimed in any one of the preceding claims In which the average 
crystallite size of the orsstalllna alMrTflnosiiicate is up to 0. OS ^m. 

30 

11. A dentifrice composition as claimed in any one of the preceding claims in which the RDA of 
the crystalline aiuminoslllcate Is not greater than IZO. 

12. A dentifrice composition as claimed in any one of the preceding claims in which the 
35 alumin05^iliciate has a PAV of up to 11, preferably up to 9. 

13. A dentifrice composition as claimed in any one of the preceding claims In which the 
aiuminosnioate has a calcium binding capec'riv of at least 130 mg CaO per gram of anhydrous 
alumlnosllirate. 

40 
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IS 

t4. A dentffrice composition as cigimetl in any one of th« preceding claims In which the 
aluminosllSoate has an oil absorption of at least 40 cm'/ioo g. 

15. A dentffKce OomposttJon as claimed in ^ny one of the preceding claims In which the 
5 aiuminoanicate has a weight mean particle size of ert least 0.5 jjtn. 

16. A dentiflice composition as deimed in any one of the preceding daims in which the 
atumfnogllicate has a weight mean partWe size of at most 1 0,0 jwm. 

10 17. A dentifrice composition as claimed in any one of the precedlns claims fn which the 
alumlnosllfcate has a weight mean particle eize In range 2.0 to 2.5 pm. 

1S- A dental composition as daimed in any one of the preceding claiine in which the crystalline 
aluminoBliicate IS derived a zeolite P with the ltom,ula Mj^O . AI,C^ . xSf^ 
16 alkali metal and in which at leaet a proportion of the alkali metal M has been exdianged for one or 
more other metal moieties. 

IS. A dental oompcsition as claimed in any ona of the preceding daims containing at least one 
addittonai abrasive/deaning agent 

20. A dentifrice composition as claimed in Claim 19 in which the additional agent comprises a 
dfffsrent crystaliine aluminosilteate. which acts as a deaning booster. 

21. A dentifrice composition as claimed In Claim 1fi m which the deanina booster has an RDA in 
25 the range 100 to 300. 

22. A dentimce composition as daimed in Claim IS In whidi the deanine booster has an RDA in 
the range 100 to zso. 

30 23, A denUfrioe composition as daimad jn any one of Claims T9 to 22 In which the RDA of the 
first-mentioned aiuminosilicale is i^s than 100. 

24. A dentifrice composition as daimed in any one of Claims 19 to 23 in which the deantno 
booster ha? e PAV of in the range S to 25. 



20 



36 

25. A dentifrice composition as claimed in any one of Ctaims 19 to 24 in which (he PAV of the 
first-mentioned aluminosilicate is less than 9. 

26. A dentrfrioe composition as claimed in any one of Claims 19 to 25 in whidi the oil absonation 
40 of the deanina booster is in the range 30 to 100 cm*/1 00 g. 
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27. A dentifrice composition a6 claimed in any one of Claims 19 to 26 in which the weight mean 
particle size of the oleaninfii booster Is In the range 2,0 to 5.0 ^m. 

5 28. A dentifrice composition as claimed in eny one of Claims 19 to 27 In which the cleanlrtfl 
booster has an average crystallite slse above 02 itmi^ 

A dentifrice composlHon a& claimed tn any one of Claima 19 to 27 In which the deaning 
Iwoster has an average crystallite size above 1 .0 jt/m. 

10 

30, A dentifrice composition as clarmed In any one of Claims 1 9 to 29 In which tie proportions of 
the firet-mentioned alumlnosilicate gnd the cleaning booster present by weight are In the range 40:1 to 

1 : 1 

1S 31. A dentifrice composition as claimed in any one of Claims 19 to 29 In which the proportions of 
the first-mentioned aluminosllicate and the cleaning booster present by weight are In the range 9:1 to 
3:2. 

32. A dentifrice composition as claimed In any one of Claims 19 to 29 in which the proportions of 
20 the first-mentioned aiuminosillcate and the cleaning booster present by weight are in the range 4:1 to 

7:3. 

33. A dentifrice composition as claimed in any one of the preceding claims in which the amount Of 
crystalline aiuminosiPic^te present (not including any cleaning booster present) is in the ran^e 10 to 50 

25 per cent by weight of the dentifrice composition. 

34. A dentifrice composition as claimed In any one of the preceding claims In which the amount of 
crystalline aluminoQillcdt* prese^it (not Including any cleaning booster present) ^ In the range 25 to 50 
per cent by weight of the dentifirice cdmposilion. 

30 

35. A dentifrice compositicn as claimed in any one of Claims 1 9 to 32 in which the amount of the 
first-mentioned aiuminosilicate present is in the range 10 to 40 per cent by weight of the dentifrice 
composition. 

35 36. A dentifrice composition as claimed In any one of Claims 19 to 32 In which the amount of the 
firat-mentioned alumfnosiKcate present is in the range 25 to 35 per cent by weight of the dentifrice 
composition. 

37. A dentifrice composition as claimed in any one of Cialnfts 19 to 32, 35 and 36 in which the 
40 cleaning booster Is present in an amount of Up to 15 per cent by weight of the denlifiice composition, 
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3B. A dentifrice composition as claimed In any on& of Ciaims 1& to 32, 35 and 36 in which the 
cleaning booster is present in an amount in the range 1 to 10 per cent by weight 

3S. A dentifrice compositfon 99 piefmed in any one of the preceding claimd h&ving an FT^nn 
Cleanrng value of at least 50 per o@nl, 

40. A dentifrice composifion as dalmed in eny one of the preceding ciaims liaving an FTidd 
Cieaning value of at least 70 per cent, 
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ABSTRACT 



DENTIFRICE COMPOSITIONS CONTAINING ZEOLITES 

5 A dentifrice composition comprises a crystalline aluminosilicate as & cleaning agent having an 
average crystallite size below 0.2 pm. The alumlnoBlllcate may be a P zeolite having a crystslllte size 
below 0.1 fim and aflglomerate sfcses Wow 3.6 pn\, even when dried to a moisture content below 
20% by weight. A different crystaWine aluminosilicate may also be present as a cleaning booster. 



